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APPARATUS AND METHOD FOR STORING 
DATA IN A STORAGE MEDIUM, WHILE 
SAVING STORAGE AREAS WHICH ARE 

USED FOR HOLDING A DATA PATH NAME 
AND BECOME NECESSARY IN RESPONSE 

TO THE STORING OF DATA 

TECHNICAL FIELD 

The present invention relates to a technique for recording 
data that is associated to other data held in a storage medium. 
More particularly the present invention relates to a technique 
for reducing the volume of data in the storage medium. 

BACKGROUND ART 

Conventionally, to edit video or audio recorded by, for 
example, a video tape recorder VTR camera, video and 
audio data must ?rst be recorded from the original video tape 
to a randomly accessible medium in a computer, such as a 
hard disk or DVD, and editing performed on this data using 
various applications. 

The folloWing is an explanation of the conventional 
editing methods for video data and audio data, With editing 
on a personal computer as an example. 

Seen from the standpoint of data editing, the personal 
computer uses a) an interface unit, for receiving video data 
and audio data from outside, b) a storage unit, comprising a 
hard disk or the like for holding video data and audio data, 
c) a data holding unit, for holding video data and audio data 
received from the interface unit in the storage unit, d) a data 
obtaining unit, for obtaining data to be reproduced from the 
storage unit, e) a cathode ray table (CRT) for displaying 
video data obtained by the data obtaining unit, and f) a 
speaker for outputting audio data obtained by the data 
obtaining unit. 

(1) Operation of each unit involved in recording video 
data and audio data. 

The interface unit receives video data and audio data from 
outside and outputs them to the data holding unit. 

The data holding unit, upon receiving video data and 
audio data, performs analog to digital conversion and 
assigns a unique pathname to each data. Each path name 
comprises a ?le name (e.g., “MOV0002” and “AUD0002”), 
Which includes tWo codes, (a) a four-digit number associ 
ating the video and audio data as a set (e.g., “0002”), and (b) 
letters classifying the data as video or audio (e.g., “MOV” 
for video and “AUD” for audio). The path names are stored 
in the storage unit and mapped in the management ?le 
“LISTiMGR” in the “MGRiINFO” directory of the stor 
age unit. 

The management ?le “LISTiMGR” holds index data, 
Which shoWs association of the data held in the storage unit 
to data generated by editing. 

(2) Operation of each unit involved in normal reproduc 
tion. 

The data obtaining unit obtains the path name, e.g., a path 
name including “MOV0002” or “AUD0002”, of data to be 
reproduced from the management ?le “LISTiMGR,” 
obtains the video data and audio data associated With the 
path name, performs digital to analog conversion, and 
outputs the video data and audio data to the CRT and 
speaker, respectively, in parallel. 

The CRT and speaker output, respectively, the video and 
audio represented by the data received from the data obtain 
ing unit. 
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(3) Operation of each unit involved in data editing. 
The folloWing explanation uses an example of data edit 

ing involving after-recording, Wherein music, narration or 
other audio is substituted for the audio data Which Was 
recorded and is held together With the video data in the 
storage unit. 
When after-recording editing is performed, the data hold 

ing unit receives the music, narration or other audio data 
from the interface unit, converts the data from analog to 
digital form, and designates a path name (hereinafter “after 
recording path name”), including a ?le name (e.g., 
“AUD0006”, Wherein “AUD” indicates audio data). The 
data holding unit then stores the after-recording path name 
in the storage unit, and maps the after-recording path name 
to the to-be-edited video data and audio data in the “LISTi 
MGR” management ?le. 
When data is to be reproduced, the data obtaining unit 

refers to the index data in the “LISTiMGR” management 
?le to determine if the data to be reproduced has been 
after-edited. When association to an after-recording path 
name is found, the data obtaining unit obtains (a) the video 
data, and (b) the audio data Which is associated With the 
video data and has an after-recording pathname. The data 
obtaining unit converts these data from digital to analog, and 
sends them to the CRT and speaker. 

The CRT and speaker receive, respectively, the video data 
and audio data from the data obtaining unit and output video 
and audio. 

FIG. 1 shoWs the logical structure of the data in the 
storage unit, in a case Where conventional after-recording 
editing has been performed. 

Data ?les holding video data and audio data are stored 
under a directory that has “PRG” folloWed by a four-digit 
number in its name (for example, “PRGOOOl” in the path 
name “D:¥PRG0001¥MOV001.MOD” in FIG. 1). 

Recently, VTR cameras, mobile telephones, mobile music 
players and other portable devices use as a storage unit 
next-generation memory cards, such as SD (secure digital) 
cards, Which are lightWeight and removable/exchangeable. 

These next-generation memory cards use the same storage 
con?guration, i.e., a hierarchy of directories and ?les, as 
computer operating systems. Although their data capacity 
(around 64 megabytes) is small compared With a personal 
computer’s hard disk, the easy exchange of data among 
these portable devices and With personal computers accounts 
for the high interest shoWn in the cards. 
By connecting a memory card to the above computer 

interface unit, data editing is easily accomplished. In 
addition, some types of portable devices are equipped With 
functional units similar to a computer, including a storage 
unit, a data holding unit, and a data obtaining unit, alloWing 
data editing on the portable device. 

HoWever, this conventional technology is accompanied 
by the folloWing problem. As data editing, such as after 
recording, is performed on the portable device, the volume 
of the management ?le in the memory card sWells, creating 
stress on the limited memory capacity of the card. 

SUMMARY OF THE INVENTION 

It is therefore an objective of the present invention to 
provide, for a device With limited memory, (1) a data 
obtaining apparatus and a data holding apparatus, Which 
limit the increase in data volume due to data editing, (2) a 
storage medium, Which can store the same data as the prior 
art but more compactly, (3) a data obtaining method, for 
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retrieving data from the storage medium, and (4) a data 
holding method, for storing data in the storage medium. 

In order to achieve the stated objective, the present 
invention includes a storage medium storing one or more 
data ?les and address information shoWing a path of each 
data ?le, characteriZed in that the address information is 
denoted as a numerical value, Which is derived from a given 
partial notation of a name of the path, and a data siZe of the 
numerical value is smaller than a data siZe of a character 
string denoting the same address information. 
By using short numerical notations, the siZe of the data is 

reduced, saving storage capacity in the memory card. 
Further, When the storage medium may store a plurality of 

data ?les, Which are assigned to a plurality of groups, the 
path name may include a type 1 notation identifying a group 
and a type 2 notation identifying a data ?le Within the group, 
the partial notation may include the type 1 notation, and the 
path name may be derived from the numerical value by a 
given reversible operation. 

With this arrangement, the original path name can be 
found from the partial notation, by reversing the operation. 

Additionally, When a group includes a plurality of data 
?les that hold different kinds of data, the type 2 notation may 
indicate Which kind of data. 

With this construction, even data of different kinds can be 
converted into the same notation, in the case Where both path 
names include the same type 1 notation, i.e., both sets of data 
belong to the same group. 

Additionally, the kinds of data may be video and audio. 
With this construction, video data and audio data belong 

ing to the same group can be converted into the same 
notation. 

Additionally, the storage medium, When a group includes 
a ?rst audio data ?le and a ?rst video data ?le, and a second 
audio data ?le is associated to the group, may store a ?rst 
numerical value, derived from the path names of the ?rst 
audio data ?le and the ?rst video data ?le by the given 
reversible operation, With an added ?ag shoWing the asso 
ciation of the second audio data ?le, and the path name of 
the second audio ?le may be derived by adding a given 
notation to the ?rst numerical value. 

With this construction, address information for the ?rst 
audio data ?le and ?rst video data ?le, Which are assigned 
to the same group, as Well as for the second audio data ?le, 
Which is associated to the other tWo data ?les, can all be 
generated from the above numerical value. 

Additionally, When a group includes a ?rst audio data ?le 
and a ?rst video data ?le, and a second audio data ?le is 
associated to the group, the storage medium may store a ?rst 
numerical value, Which is derived from the path names of 
the ?rst audio data ?le and the ?rst video data ?le by the 
given operation, and a second numerical value, Which is 
derived from the path name of the second audio data ?le by 
the given operation and associated to the ?rst numerical 
value. 

With this construction, address information for the ?rst 
audio data ?le and the ?rst video data ?le can be generated 
from the above ?rst numerical value. Also, address infor 
mation for the second audio data ?le, Which is associated to 
the other tWo data ?les, can be generated from the second 
numerical value. This alloWs a reduction in data volume as 
compared With storing the original path name. 

Additionally, data in the ?rst audio data ?le and data in the 
?rst video data ?le may be recorded in parallel, and the data 
in the second audio data ?le may be after-recording data to 
replace the data in the ?rst audio data ?le. 
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4 
With this construction, the volume of data for associating 

the after-recording data to the video data can be reduced. 
Additionally, When the path name is composed of a string 

of characters, and a character representing a base n number 
(Where n is an integer greater than one) is included in the 
given partial notation in the string, the given reversible 
operation may convert the character into a base n numerical 
value (Where n is an integer greater than one). 

With this construction, the above given operation can be 
performed by a simple mathematical operation, simplifying 
the structure of the processing apparatus. 

Additionally, the data ?les may be stored in logically 
hierarchical locations; each path name may include a name 
of a directory, Which indicates a location in the hierarchy and 
contains a plurality of data ?les, and a group name, Which 
indicates the group; the given partial notations may be 
characters corresponding to the notations shoWing the base 
n numbers (Where n is an integer greater than one) of the 
directory names and group names; and the given operation 
may link the tWo numerical values obtained by the conver 
sion performed on the characters from the directory name 
and group name of each path name. 

With this construction, address information shoWing the 
directory name and group name can be generated from the 
above numerical values. 

Additionally, the base n number may be a hexadecimal 
number. 
With this construction, the space needed for storing the 

above numerical values can be reduced, reducing the 
memory capacity of the storage medium. 

Additionally, a data obtaining apparatus according to the 
present invention, Which retrieves a desired data ?le from 
the storage medium, is characteriZed by (1) a numerical 
value designating unit, Which designates, from among a 
plurality of numerical values held in the storage medium, a 
numerical value corresponding to a data ?le to be retrieved; 
(2) a path name generating unit, Which generates a path 
name for a given character string, by performing a given 
operation to combine a given character string With a char 
acter string converted from a numerical value that is desig 
nated by the numerical value designating unit; and (3) an 
obtaining unit, Which, if there is a data ?le With a path name 
generated by the path name generating unit in the storage 
medium, retrieves the data ?le. Similarly, a data obtaining 
method of the present invention, for retrieving a desired data 
?le from the storage medium, is characteriZed by: (1) a 
numerical value designating step, in Which a numerical 
value, from among a plurality of numerical values stored in 
the storage medium, is designated as corresponding to a data 
?le to be retrieved; (2) a path name generating step, in Which 
a path name is generated for the given character string, by 
performing a given operation to combine a given character 
string With the character string that is converted from a 
numerical value designated in the numerical value designat 
ing step for the character string; and (3) an obtaining step, 
in Which, if there is a data ?le With a path name generated 
by the path name generating unit in the storage medium, the 
data ?le is retrieved. 
With this construction, using a numerical value Whose 

data siZe is smaller than that of the path name, the path name 
of the data ?le to be obtained can be generated, and the data 
?le can be retrieved, if it eXists. 

Additionally, the path name generating unit may generate 
a path name for each of the plurality of different given 
character strings. 
With this construction, a plurality of path names can be 

generated from one numerical value stored in the storage 
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medium, and a plurality of data ?les can be retrieved, 
thereby reducing the volume of data stored in the storage 
medium compared With storing a plurality of path names as 
character strings. 

Additionally, a numerical value designated by the numeri 
cal value designating unit may be a base n numerical value 
(Where n is an integer greater than one), and the given 
operation may perform the combination by inserting a 
character corresponding to the numerical value into each 
given position in the given generated character string. 

With this construction, because the generated path name 
includes characters for the numerical values stored in the 
storage medium, the relationship betWeen the path name and 
the numerical value can be easily inferred from their nota 
tions. 

Additionally, the numerical value designating unit, When 
a ?rst numerical value, one of a plurality held in the storage 
medium, is associated to a distinct second numerical value, 
may designate the ?rst and second numerical values as 
corresponding to a data ?le to be retrieved, and the obtaining 
unit may retrieve a data ?le Whose path name is generated 
from the second numerical value and includes a given ?rst 
character string, in place of a data ?le Whose path name is 
generated from a ?rst numerical value and includes a given 
?rst character string. 

With this construction, because associative information is 
stored as numerical values, Whose data siZe is small, the 
volume of data stored in the storage medium can be reduced, 
as compared With association by path names. 

Additionally, a ?ag shoWing a ?rst value or a distinct 
second value may be attached to a numerical value held in 
the storage medium; a plurality of character strings gener 
ated by the path name generating unit may include a ?rst 
character string; the path name generating unit, When the 
?ag that is attached to the numerical value designated by the 
numerical value designating unit is the second value, may 
generate a second character string, distinct from the ?rst 
character string; and the obtaining unit may retrieve a data 
?le Whose path name includes the given second character 
string, in place of a data ?le Whose path name includes the 
?rst character string. 

With this construction, association is made by a ?ag 
attached to the numerical value, Whose data siZe is small, 
reducing the volume of data to be stored in the storage 
medium as compared With making association by path 
names. 

Additionally, the second character string may be the ?rst 
character string With one or more given characters deleted or 
changed. 

With this construction, the relationship betWeen the path 
name and the numerical value is easily deduced from their 
notations. 

Additionally, the data holding apparatus of the present 
invention, of a type Which has a data obtaining unit for 
retrieving data ?les and a path allocating unit for generating 
and allocating a path name for a retrieved data ?le and Which 
stores a data ?le in a storage medium, is characteriZed by: (1) 
a numerical value generating unit, Which performs a given 
operation to generate, as address information corresponding 
to the path name, a numerical value, Whose data siZe is 
smaller than that of the path name, from a given partial 
notation that is part of the path name; and (2) a holding unit, 
Which stores the numerical value and the data ?le, associated 
to the path name identifying a location of each data ?le in the 
storage medium. Similarly, a data holding method of the 
present invention, of a type Which has a data obtaining step 
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6 
for retrieving data ?les and a path allocating step for 
generating and allocating a path name for a retrieved data 
?le and Which stores a data ?le in a storage medium, is 
characteriZed by: (1) a numerical value generating step, in 
Which a numerical value, Whose data siZe is smaller than that 
of the path name, is generated, as address information 
corresponding to the path name, from a given partial nota 
tion that is part of the path name; and (2) a holding step, in 
Which the numerical value and the data ?le are stored in the 
storage medium, associated to the path name identifying a 
location of the data ?le in the storage medium. 

With this construction, address information correspond 
ing to the path name is stored in the storage medium as 
numerical values, Whose data siZe is smaller than the origi 
nal path names, resulting in a reduction in the volume of data 
in the storage medium. 

Additionally, the path allocating unit may link tWo char 
acter strings shoWing a directory name and a ?le name that 
are used for data management, to generate the path name of 
the retrieved data ?le; the character string shoWing the 
directory name may be composed of a unique character 
string and a base n (Where n is an integer greater than one) 
?rst numeral string; the character string shoWing the ?le 
name may be composed of a given character string, Which 
shoWs the type of ?le, and a base n (Where n is an integer 
greater than one) second numeral string; and the numerical 
value generating unit may generate the numerical values by 
using the ?rst and second numeral strings as the given partial 
notation and linking the numerical values obtained there 
from. 

With this construction, the numerical value generated as 
address information bears closer resemblance to the path 
name. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs the logical structure of the data in the 
storage unit When after-recording editing has been per 
formed by conventional means; 

FIG. 2 is an external vieW of the VTR camera using the 
storage medium, data obtaining apparatus, and data holding 
apparatus, according to a ?rst embodiment of the present 
invention; 

FIG. 3 is a functional block diagram shoWing the internal 
structure of the VTR camera; 

FIG. 4 shoWs the relationship betWeen the path name 
received from the character string generation unit and the 
numerical value generated from the path name by the 
character string adjustment identi?er conversion unit; 

FIG. 5 shoWs the logical data structure in a storage unit 
according to the ?rst embodiment; 

FIG. 6 is a How chart shoWing the processing of data 
stored in the storage unit, i.e., recorded video and audio, in 
a video and audio processing apparatus according to the ?rst 
embodiment; 

FIG. 7 is a How chart shoWing the process for after 
recording editing of recorded video and audio according to 
the ?rst embodiment; 

FIG. 8 is a How chart shoWing the process for the data 
obtaining unit to retrieve data from the storage unit, i.e., 
operations for reproduction, according to the video and 
audio processing apparatus of the ?rst embodiment; 

FIG. 9 shoWs the logical structure of data in the storage 
unit according to a second embodiment; 

FIG. 10 is a ?oWchart shoWing the processing of data 
stored in the storage unit, i.e., recorded video and audio, in 
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the video and audio processing apparatus according to the 
second embodiment; 

FIG. 11 is a How chart shoWing the process for after 
recording editing of recorded video and audio according to 
the second embodiment; 

FIG. 12 is a How chart shoWing the process for the data 
obtaining unit to retrieve data from the storage unit, i.e., 
operations for reproduction, according to the video and 
audio processing apparatus of the second embodiment. 

DETAILED DESCRIPTION OF THE 
INVENTION 

First Embodiment 

FIG. 2 is an external vieW of the VTR camera using the 
storage medium, data obtaining apparatus, and data holding 
apparatus according to the ?rst embodiment of the present 
invention. 

This VTR camera is a digital VTR camera supporting the 
SD card, having an SD card interface and operable to store 
recorded video data and audio data on a videotape or SD 
card. 

BeloW, since the present invention does not involve 
recording video data and audio data to a videotape, only an 
SD card is inserted into the devices, and all captured video 
data and audio data is stored to an SD card. 

FIG. 3 is a functional block diagram shoWing the internal 
structure of the VTR camera. The VTR camera includes a 

video and audio processing apparatus (100), Which moves 
data in and out of the storage medium. The VTR also 
includes, although not shoWn, a charge-coupled device 
(CCD), a microphone, an operation sWitch, Which receives 
commands from the operator, an LCD and a speaker. 

The video and audio processing apparatus (100) includes 
a data holding unit (110), a storage unit (120), and a data 
obtaining unit (130), Which correspond to the data holding 
apparatus, storage medium, and data obtaining apparatus 
according to the present invention, respectively. 

The data holding unit (110) and data obtaining unit (130) 
are composed of a central processing unit (CPU) and record 
ing media, such as RAM, ROM, etc. The data holding unit 
(110) includes a recording unit (111), a character string 
generation unit (112), and a ?rst conversion unit (113). The 
data obtaining unit (130) includes a reproduction unit (131) 
and a second conversion unit (132). 

(1) The video and audio processing apparatus (100) 
(i) Function of the data holding unit (110) 
The recording unit (111), upon receiving video data and 

audio data from the CCD and microphone, obtains a path 
name for each from the character string generation unit 
(112). Upon receiving the path names, the recording unit 
(111) obtains a numerical value corresponding to each path 
name from the ?rst conversion unit (113), attaches each path 
name to the corresponding data and stores them in the 
storage unit (120). The recording unit (111) also assigns a 
one bit ?ag to each numerical value, and stores the numeri 
cal values With a ?ag of an initial value of “0” in the data 
management ?le (e.g., path name “D:¥MGRi 
INFO¥PROGiMGR”) in the storage unit (120). 

In the path name, “D1” is a drive name indicating an SD 
card, “MGRiINFO” is the name of the management 
directory, and “PROGiMGR” is the name of the manage 
ment ?le. 

The recording unit (111), upon receiving audio data from 
the microphone for after-recording editing, and a signal from 
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8 
the operation sWitch, identi?es the audio data as for after 
recording editing, and receives a speci?cation of the video 
and audio to undergo after-recording editing. The recording 
unit (111) then sends the path names corresponding to this 
video and audio to the character string generation unit (112), 
and requests a path name for the received after-recording 
data. Upon receiving a path name from the character string 
generation unit (112), the recording unit (111) associates the 
path name to the after-recording data and stores both in the 
storage unit (120). 
When recording audio for after-recording editing, the 

recording unit (111) receives a synchronous signal from the 
reproduction unit (131) to synchroniZe the after-recording 
data With the edited video data. 
When receiving from the recording unit (111) a request 

for a path name, as described above, related to normal 
recording not including after-recording, the character string 
generation unit (112) refers to the data in the storage unit 
(120), and generates unused path names for the video data 
and the audio data, e.g., “D:¥PRG0001¥MOV001F.MOD” 
and “D:¥PRG0001¥AUD001F.MOD”. 
The “.MOD” at the end of these path names is an 

extension indicating data to be used by the video and audio 
processing apparatus (100). 

Each path name is a combination of a drive name, a 
directory name and a ?le name indicating the location, or 
path, of data in the structure Which forms the data hierarchy. 
In the above example, “Dz” corresponds to the drive name, 
“PRG0001” to the directory name, and “MOV001F” and 
“AUD001F” to the ?le name. 

The “Eli” symbol in the path name is inserted to indicate the 
separation betWeen the drive name, directory name and ?le 
name. 

More speci?cally, the directory name and ?le name are 
each composed of a predetermined character portion and a 
variable hexadecimal numeral portion. In the above 
example, the directory name “PRG0001” is composed of the 
character portion “PRG,” Which indicates a serially recorded 
unit, i.e., a program, and the numeral portion “0001,” Which 
is a number designated to identify the video and audio data 
in each program unit. 
The ?le name “MOV001F” includes the character portion 

“MOV,” Which indicates video data, While the ?le name 
“AUD001F” includes the character portion “AUD,” indi 
cating audio data. The numeral portion “001F” of both ?les 
is the same, indicating video data and audio data recorded in 
parallel. The same numerical value is designated to data ?les 
of the same group. 
When the path name of video data to undergo after 

recording editing is speci?ed and a path name is requested 
for the after-recording data by the recording unit (111), the 
character string generation unit (112) takes the ?le name of 
the speci?ed path name and changes the “MOV” portion to 
“AU” to generate the path name. 
For example, if the above path name 

“D:¥PRG0001¥MOV001F.MOD” Were speci?ed, the path 
name “D:¥PRG0001¥AU001F.MOD” Would be generated. 
The ?rst conversion unit (113) generates a numerical 

value from the path name received from the character string 
generation unit (112). 

FIG. 4 shoWs the relationship betWeen the path name 
received from the character string generation unit (112) and 
the numerical value generated by the ?rst conversion unit 
(113) from the path name. 
For example, if the received path name is 

“D:¥PRG0001¥AUD001F.MOD”, the numeral portion of 



US 6,754,649 B2 

the directory name (1), and the numeral portion of the ?le 
name (2), i.e., “0001” and “001F”, are extracted, and linked 
to generate the numerical value “0001001F”. 

More speci?cally, the notation indicated by the numeral 
portion (1) and numeral portion (2) of the path name 
“D:¥PRG0001¥AUD001F.MOD”, i.e., “0001” and “001F”, 
are, precisely, recognized as letters for ?le management. 
When linking them to generate “0001001F”, the ?rst con 
version unit (113) converts the letters to an eight digit 
hexadecimal number, generating the four byte integer 
“0001001F”. 

By executing this kind of operation, the ?rst conversion 
unit (113) generates a numerical value from a path name, 
and outputs the generated numerical value to the recording 
unit (111). 

Also, as shoWn in FIG. 4, one numerical value becomes 
the base for generating a plurality of path names, and a 
plurality of associated path names becomes the base for 
generating one numerical value. 

The storage unit (120) is an SD card With 64 MB of 
memory capacity, Which stores video data, audio data, and 
management information for these data. These data are 
stored in the same con?guration as ?les in a personal 
computer, With a hierarchy of directories and ?les. 

(ii) The data obtaining unit (130) 
When a reproduction command is given by the operation 

sWitch, the reproduction unit (131) outputs the path name of 
the speci?ed data, e.g., “D:¥PRG0001¥MOV001F.MOD” 
and “D:¥PRG0001¥AUD001F.MOD”, to the second con 
version unit (132), and receives back a numerical value 
corresponding to the path name of the speci?ed data, e.g., 
“0001001F”. 

Then, the reproduction unit (131) refers to the manage 
ment ?le in the storage unit (120) for the same numerical 
value, “0001001F”, and refers to the ?ag value attached to 
it. 

If the ?ag value is “0”, the reproduction unit (131) 
recogniZes that after-recording editing has not been 
performed, obtains the data corresponding to the path name 
of the speci?ed data, e.g., “D:¥PRG0001¥MOV001F.MOD” 
and “D:¥PRG0001¥AUD001F.MOD”, from the storage unit 
(120), and outputs the video data and audio data, 
respectively, to the LCD and the speaker, in parallel. 

If the ?ag value is “1”, the reproduction unit (131) 
recogniZes that after-recording editing has been performed, 
and requests the second conversion unit (132) to generate a 
path name for the after-recording data, based on the numeri 
cal value “0001001F” generated above. Then, the reproduc 
tion unit (131) receives the after-recording data path name 
“D:¥PRG0001¥AU001F.MOD”, and obtains from the stor 
age unit (120) the data for this path name, i.e., the after 
recording data, and video data corresponding to the path 
name of the data speci?ed for reproduction, 
“D:¥PRG0001¥MOV001F.MOD”, and outputs the video 
data and audio data, respectively, to the LCD and the 
speaker, in parallel. 
When the signal from the operation sWitch indicates a 

command to record audio for after-recording editing, the 
reproduction unit (131) obtains the video data corresponding 
to the path name of the video data to undergo after-recording 
editing, e.g., “D:¥PRG0001¥MOV001F.MOD”, from the 
storage unit (120), outputs the video data to the LCD, and 
outputs the after-recording data, along With a synchronous 
signal for synchroniZing With the video data, to the recording 
unit (111). 
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10 
The second conversion unit (132) receives a pass name 

from the reproduction unit (131), and, using the operation 
shoWn in FIG. 4, generates a numerical value from the path 
name. 

When a numerical value is given by the reproduction unit 
(131), the second conversion unit (132) generates a path 
name for the after-recording data from the numerical value, 
by using the above operation. 
More speci?cally, the second conversion unit (132) con 

verts the eight byte numerical value “0001001F” into char 
acters “0001001F”, divides the ?rst four digits “0001” and 
the last four digits “001F”, inserts “AU” betWeen them, and 
“DzPRG” in front. Further, the divider symbol “I?” is inserted 
betWeen the drive name, the directory name, and the ?le 
name, to complete generation of the after-recording data 
path name. 

(2) Data con?guration in the storage unit (120) 
FIG. 5 shoWs the logical structure of data in the storage 

unit (120). 
The data management ?le indicated by the path name 

“D:¥MGRiINFO¥PROGiMGR” stores identi?ers (IDs), 
i.e., the numerical values described above, for identifying 
the path of data stored in an SD card, as index information 
for the data stored in the storage unit (120). Flags, Which 
indicate Whether after-recording editing has been performed, 
are attached to the numerical values. 

Contents, video data and audio data, are stored under 
directories beginning With “PRG”. A ?le containing video 
data includes “MOV” in its ?le name, the name of a ?le 
containing after-recording data has “AU” folloWed imme 
diately by numerals, and a ?le containing other audio data 
includes “AUD” in its ?le name. 

This data structure and ?le-naming rules are implemented 
by processing in the data holding unit (110), and data is 
stored in the storage unit (120) by the folloWing process. 

FIG. 6 is a How chart shoWing the process in the video and 
audio processing apparatus (100) for storing data to the 
storage unit (120), i.e., the process for recording of video 
and audio data. 
The recording unit (111) decides Whether recording is 

indicated by the signal from the operation sWitch (i.e., 
Whether the record button is pressed) (step S101), and, When 
recording is indicated, receives video data and audio data 
input from the CCD and microphone, respectively (step 
S102). The recording unit (111) then requests a path name 
for these data from the character string generation unit (112). 

According to this request, the character string generation 
unit (112) refers to the data in the storage unit (120), 
generates an unused directory number, e.g., A1A2A3A4, and 
an unused group number, e.g., a1a2a3a4 (steps S103, S104), 
generates path name 1, 
“D:¥PRGA1A2A3A4¥MOVa1a2a3a4.MOD”, for the video 
data, and path name 2, 
“D:¥PRGA1A2A3A4¥AUDa1a2a3a4.MOD”, for the audio 
data. Then, the ?rst conversion unit (113) generates the 
numerical value “A1A2A3A4a1a2a3a4” from the path names 
(step S105). 

Then, the recording unit (111) associates path name 1 and 
path name 2 to the video data and audio data, respectively, 
and stores them in the storage unit (120). Next, the recording 
unit (111) attaches a ?ag With the value “0” to the above 
numerical value, stores them in the management ?le in the 
storage unit (120), i.e., “D:¥MGRiINFO¥PROGiMGR” 
(step S106), and returns to step S101, to decide Whether a 
recording command Was indicated by the recording unit 
(111). 
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FIG. 7 is a How chart showing the process for performing 
after-recording editing on video and audio recorded as 
above. 

The reproduction unit (131), When it recognizes by a 
signal from the operation sWitch that after-recording editing 
has been performed (i.e., after the recording button has been 
pressed) (step S107), begins the following processing. 

The reproduction unit (131) retrieves the path name 3 of 
the video data that underWent after-recording editing, 
“D:¥PRGA1A2A3A4¥MOVa1a2a3a4.MOD”, and path name 
4 of the audio data, 
“D:¥PRGA1A2A3A4¥AUDa1a2a3a4.MOD” (step S108). 

Then, the second conversion unit (132) generates a 
numerical value, “A1A2A3A4a1a2a3a4”, Which corresponds 
to the storage location, i.e., path name 3 and path name 4, of 
the data that underWent after-recording editing, by using an 
operation (step S109). 

Then, the reproduction unit (131) reproduces the video 
data of path name 3 (step S110), and the recording unit (111) 
records the after-recording audio inserted during reproduc 
tion of the video data (step S111). 

Then, the second conversion unit (132) generates the path 
name for the after-recording data, i.e., path name 5 
“D:¥PRGA1A2A3A4¥AUa1a2a3a4.MOD”, based on the 
above numerical value (step S112), and noti?es the record 
ing unit (111) of the path name. 

The recording unit (111) associates the recorded after 
recording audio to path name 5 and stores it, changes to “1” 
the value of the ?ag attached to the above numerical value 
“A1A2A3A4a1a2a3a4” in the management ?le in the storage 
unit (120) (step S113), and returns to the ?rst step (step 
S107), Where the recording unit (111) decides Whether 
after-recording editing Was received. 

The folloWing is an explanation of the process for retriev 
ing data from the storage unit (120). 

FIG. 8 is a How chart shoWing the process in the video and 
audio processing apparatus (100) for the data obtaining unit 
(130) to retrieve data from the storage unit (120), i.e., the 
operations involved in reproduction. 

The reproduction unit (131) decides if are production 
command has been given by a signal from the operation 
sWitch (i.e., Whether the reproduction button has been 
pressed) (step S115). If the command is received, the 
reproduction unit (131) receives an indication of the path 
name of the data to be reproduced, e.g., path name 1 
“D:¥PRGA1A2A3A4¥MOVa1a2a3a4.MOD” for video data 
and path name 2 “Dz¥PRGAlA2A3A4¥AUDa1a2a3a4.MOD” 
for audio data (step S116), and outputs these path names to 
the second conversion unit (132). 

The second conversion unit (132) generates a numerical 
value, “A1A2A3A4a1a2a3a4” for the received path names, 
and outputs it to the reproduction unit (131) (step S117). 

Then, the reproduction unit (131) refers to the manage 
ment ?le in the storage unit (120) (step S118), refers to the 
?ag attached to the above numerical value, and decides if the 
value of the ?ag is “1” (step S119). 

If the value of the ?ag is not “1”, i.e., if after-recording 
editing has not been performed, the reproduction unit (131) 
retrieves the video data of path name 1 and audio data of 
path name 2 from the storage unit (120) (step S120), outputs 
the video data to the LCD and the audio data to the speaker, 
in parallel, and returns to the ?rst step (step S115) to decide 
Whether a reproduction command has been given by a signal 
from the operation sWitch. 

If the value of the ?ag is “1”, i.e., if after-recording editing 
has been performed, the reproduction unit (131) has the 
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12 
second conversion unit (132) generate path name 3, 
“Dz¥PRGAlA2A3A4¥AUala2a3a4.MOD”, for the after 
recording data, based on the above numerical value (step 
S121), retrieves the path name, and retrieves the video data 
of path name 1 and the after-recording data of path name 3 
(step S122). 

Then, the reproduction unit (131) outputs the video data 
to the LCD and the audio data or after-recording data to the 
speaker, in parallel (step S123), and returns to the ?rst step 
(step S115) to decide Whether a reproduction command has 
been given by a signal from the operation sWitch. 
By the structure and functions described above, a one-bit 

?ag shoWs Whether after-recording editing has been per 
formed on video data and audio data. Further, the path name 
indicating the location of after-recording data can be gen 
erated based on one four-byte numerical value, Which in turn 
is generated from the path names of the video data and audio 
data that underWent after-recording editing. This numerical 
value is converted into characters, and pre-determined char 
acters are inserted by an operation, to generate the after 
recording data path name. This construction alloWs a reduc 
tion in the volume of information necessary for after 
recording. 

Second Embodiment 

The folloWing is an explanation of the data transmission 
apparatus of the second embodiment. 

In the second embodiment, the storage medium, data 
obtaining apparatus, and data holding apparatus, i.e., the 
storage unit (120), data obtaining unit (130), and data 
holding unit (110), have the same structure as in the ?rst 
embodiment. The differences are (a) the data content stored 
in the management ?le in the storage unit (120), (b) the 
generation of data stored in this management ?le, (c) the 
decision of Whether after-recording editing has been per 
formed using the data stored in this management ?le, and (d) 
the generation of a path name indicating the location of the 
after-recording data. 

Therefore, omitting the portions Which do not differ from 
the preceding, the folloWing is an explanation of the opera 
tion of the storage unit (120), data obtaining unit (130), and 
data holding unit (110) according to the second embodiment. 
The folloWing explains processing in the data holding unit 

(110). 
The recording unit (111), upon receiving video data and 

audio data from the CCD or microphone, requests and 
receives a path name for each set of data from the character 
string generation unit (112), receives a numerical value 
corresponding to each path name from the ?rst conversion 
unit (113), attaches the path names to the data, stores the data 
in the storage unit (120), and stores the numerical values and 
the path names in the management ?le created in the storage 
unit (120). 

Flags are not attached to the numerical values in the 
second embodiment. 

The recording unit (111), When it receives only audio data 
for after-recording editing from the microphone, recogniZes 
that the data received by input from the operation sWitch is 
for after-recording editing, receives an indication of the 
video and audio to undergo after-recording editing, receives 
path names for the video and audio from the reproduction 
unit (131), outputs the path names to the character string 
generation unit (112), and requests a path name and a 
numerical value corresponding to the audio data received for 
after-recording editing. As a result, the recording unit (111) 
receives a path name for the after-recording data from the 
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character string generation unit (112), receives a numerical 
value corresponding to the path name from the ?rst conver 
sion unit (113), associates the path name to the after 
recording data, and stores both in the storage unit (120). 
Further, the recording unit (111) associates this numerical 
value to the one numerical value in the management ?le in 
the storage unit (120) Which corresponds to the video data 
and audio data that are to undergo after-recording editing. 
When a path name for after-recording data is requested by 

the recording unit (111), the character string generation unit 
(112) refers to the data in the storage unit (120) and 
generates an unused path name, e.g., 
“D:¥PRG0002¥AUD0006.MOD”, for the after-recording 
data. 

The path name of after-recording data is generated With 
no relation to any numerical value corresponding to a path 
name of the video data and audio data to be edited. 

The path name indicates a storage location in the data 
con?guration forming a hierarchy. The path name is a 
combination of a drive name (“D:” in the above example), 
a directory name (“PRG0002”), and a ?le name 

(“AUD0006”). 
Next, the character string generation unit (112) outputs 

the generated path name to the recording unit (111) and the 
?rst conversion unit (113). 
By folloWing the procedure described above, the data 

con?guration of the management ?le in the storage unit 
(120) in the second embodiment differs from that of the ?rst 
embodiment. 

FIG. 9 shoWs the logical con?guration of data in the 
storage unit (120) according to the second embodiment. 

In the management ?le of the storage unit (120), i.e., 
“D:¥MGRiINFO¥PROGiMGR”, When after-recording 
editing has been performed, instead of a ?ag as in the ?rst 
embodiment, a numerical value corresponding to the path 
name of audio data recorded for after-recording editing, i.e., 
an after-recording ID, is attached to the numerical value, i.e., 
ID, Which corresponds to the path name of data to undergo 
after-recording editing. This point, and the after-recording 
data path name, Which includes the characters “AUD”, just 
as all other audio data, are points Where the second embodi 
ment differs from the ?rst embodiment. 

The folloWing explains the differences from the ?rst 
embodiment in the data obtaining unit (130). 

The reproduction unit (131), When a reproduction com 
mand is given by the operation sWitch, outputs the path 
name of the data to be reproduced, e.g., 
“D:¥PRG0001¥MOV0002.MOD” and 
“D:¥PRG0001¥AUD0002.MOD”, to the second conversion 
unit (132), and receives a numerical value corresponding to 
the path name, e.g., “00010002”, in response from the 
second conversion unit (132). 

The preceding is the same as for the ?rst embodiment. 

Next, the reproduction unit (131) refers to the manage 
ment ?le in the storage unit (120) for a numerical value 
equivalent to “00010002”, and determines if this numerical 
value has another numerical value, i.e., an after-recording 
ID, attached to it. 

If there is no after-recording ID attached, the reproduction 
unit (131) recogniZes that after-recording editing has not 
been performed, retrieves data corresponding to the path 
name of the data to be reproduced, i.e., 
“D:¥PRG0001¥MOV0002.MOD” and 
“D:¥PRG0001¥AUD0002.MOD”, from the storage unit 
(120), and outputs video data and audio data to the LCD and 
the speaker, respectively, in parallel. 
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14 
If there is an after-recording ID attached, the reproduction 

unit (131) recogniZes that after-recording editing has been 
performed, directs the second conversion unit (132) to 
generate an after-recording data path name based on the 
attached numerical value, e.g., “00020006”, receives the 
path name “D:¥PRG0002¥AUD0006.MOD” in response 
from the second conversion unit (132), retrieves the after 
recording data for this path name, and the video data for the 
path name for Which the reproduction command Was given, 
i.e., “D:¥PRG0001¥MOV0002.MOD”, from the storage 
unit (120), and outputs the after-recording data to the 
speaker and the video data to the LCD, in parallel. 

The second conversion unit (132) receives the path name 
from the reproduction unit (131), and, according to the 
relationship of the path name and numerical value shoWn in 
FIG. 4, generates a numerical value from the received path 
name by an operation using this relationship. Further, When 
an after-recording path name is generated by the reproduc 
tion unit (131), the second conversion unit (132) generates 
a path name for the after-recording data from the generated 
numerical value. 

HoWever, since the after-recording data path name has no 
relation to the numerical value Which corresponds to the 
path names of the video data and audio data to undergo 
after-recording editing, the second conversion unit (132) 
generates the after-recording data path name from the after 
recording ID using the same rules as for generating an 
ordinary audio data path name from a numerical value. 

Therefore, theafter-recording data pathname generated 
W i ll b e o f th e f o r m 

“D1¥PRGB1B2B3B4¥AUDb1b2b3b4.MOD”. 
The folloWing is an explanation of the process for storing 

data in the storage unit (120). 

FIG. 10 is a How chart shoWing, according to the second 
embodiment, the process for storing data in the storage unit 
(120) of the video and audio processing apparatus (100), i.e., 
the process for recording video and audio. 

The recording unit (111), by a signal from the operation 
sWitch, determines Whether a command to record has been 
given (i.e., Whether the record button has been pressed) (step 
S201). When a command to record has been received, the 
recording unit (111) receives video data and audio data from 
the CCD and microphone, and requests path names for these 
data from the character string generation unit (112). 

In response to the request, the character string generation 
unit (112) refers to the data in the storage unit (120), 
generates an unused directory number, e.g., A1A2A3A4, and 
an unused group number, e.g., a1a2a3a4 (step S203, S204), 
and generates a path name 1 for the video data, 
“D:¥PRGA1A2A3A4¥MOVa1a2a3a4.MOD”, a path name 2 
for the audio data, 
“D:¥PRGA1A2A3A4¥AUDa1a2a3a4.MOD”, and a numeri 
cal value representing these tWo path names, 
“A1A2A3A4a1a2a3a4” (step S205). 
The preceding steps are the same as in the ?rst embodi 

ment. 

Next, the recording unit (111) associates path name 1 and 
path name 2 to the video data and audio data, respectively, 
stores them in the storage unit (120), then stores the numeri 
cal value in the management ?le, i.e., “D:¥MGRi 
INFO¥PROGiMGR” in the storage unit (120) (step S206), 
and returns to the ?rst step (S201), for determining Whether 
a record command has been given by the recording unit 
(111). 










